Substrate specificity and inhibition of human kallikrein-related peptidase 3 (KLK3 or PSA) activated with sodium citrate and glycosaminoglycans.
We report the enzymatic properties and substrate specificity of human recombinant KLK3 in the presence of glycosaminoglycans (GAGs) and sodium citrate. This salt is highly concentrated in prostate and in its presence KLK3 had a similar hydrolytic efficiency as chymotrypsin. In contrast to the latter peptidase, KLK3 activated by sodium citrate efficiently hydrolyzed substrates containing R, H and P at the P1 position. Activated KLK3 also cleaved peptides derived from the bradykinin domain of human kininogen at the same sites as human kallikrein KLK1, but presented low kininogenase activity. Angiotensin I has several sites for hydrolysis by KLK3; however, it was cleaved only at the Y-I bond (DRVY downward arrowIHPFHL). Sodium citrate modulated KLK3 conformation as observed by alterations to the intrinsic fluorescence of phenylalanines and tryptophans. Activated KLK3 was reversibly inhibited by Z-Pro-Prolinal and competitively inhibited by ortho-phenantroline. Together, these are noteworthy observations for the future design of specific non-peptide inhibitors of KLK3 and to find natural substrates.